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Software � THEMA  \* FORMATVERBINDEN �V2.02� for SMY is available as of now. It is suitable for all units and models of this type produced up to now including all their options.



EPROM D206 on the computer PCB must be replaced to retrofit the software.



The software recognizes the new version on powering up for the first time after the update and clears the battery-backed CMOS-RAM to avoid conflicts with the previous RAM contents. The contents of  STO/RCL memories and the calibration data for VCO, FM and level preset are lost during the clear. Error messages 7, 8, 9 and 10 accompany the clear.



The deleted calibration values can be retrieved by carrying out special function SPEC 40. External equipment is not required to do this. Calibration should be performed or repeated on warmed-up units.



 Level correction and reference oscillator calibration data requiring external measuring equipment as well as information on options are located in a separate memory (EEPROM) and are retained on a software update.



Software versions V1.00 and V1.01 do not support the EEPROM and the level correction and reference oscillator calibration data are also saved in the CMOS-RAM. In the upgrade of these versions therefore the EEPROM is initialized prior to the clear of the CMOS-RAM and the calibration data of the CMOS-RAM are copied in the EEPROM. The copying can take up a few seconds. If the previous software should for any reason be required again, the calibration values are to be regenerated.



Starting with a description of the present software version, differences in the functionality of the firmware are pointed out with reference to the previous version.





Version 2.02



New Functions



Models SMY42 and SMY43



Models SMY42 and SMY43 are supported. Regarding SMY42 and SMY 43 the firmware is affected to the extent that the correct model designation is output on *IDN?





New IEC/IEEE-Bus Commands



Using the following commands the firmware recognizes the different models of SMY which cannot be detected automatically. Necessary settings for automatic detection are performed in the factory. No settings are required for units SMY01 and SMY02. Units of model SMY43 identifying themselves incorrectly as SMY02 on *IDN? need to be set correspondingly and then respond correctly.



The model data are stored non-volatile in the EEPROM and are retained on future software updates. After defining the models, the level reset calibration (special function 45) must be repeated.



$MODEL:SMY_FORTY_TWO

The unit is an SMY42



$MODEL:SMY_FORTY_THREE

The unit is an SMY43



$MODEL:NORMAL

The unit is an SMY01 or SMY02 (default)





Debugged Errors



Frequency control loop is out of lock, output signal missing or incorrect frequency



The initialization sequence of the gate arrays FracSyn on the synthesizer PCB has been modified to avoid the occurrence of initialization problems with new series of gate arrays.







Version 2.01



New Functions



Option Power Amplifier SMY-B40



The software supports Power Amplifier SMY-B40 the output level of which has been increased form 19 dBm to 25 dBm with overrange. This option and its retrofit can be ordered with new units. Such units are fitted with a modified front panel. Units retrofitted with this option must be recalibrated at a test set.





Frequency sweep



SMY now features an RF sweep which is defined in terms of  the start frequency, stop frequency, stepwidth and step duration. The corresponding IEC/IEEE- bus commands are listed in section 2.3. The new sweep front panel is required for the manual control of the sweep. The sweep functions can be accessed via a shift function (double assignment of keys).





Level units V, mV and dBV



Level units V, mV and dBV are now available in addition to the previous units. To enable operation with these units a new sweep front panel is required.





Enhanced resolution for the AF generator



The modulation generator can now be set to a resolution of 0.1 Hz. With a view to this, the audio frequency readout has been moved to the FREQUENCY display.





Open RF output with switched-off level



A new special function permits the choice of whether the RF output should go high impedance with the level switched off (LEVEL OFF) or its impedance of 50 Ohm should be maintained.





Shortened level suppression on changing the synthesis range



So far the RF level was on the whole suppressed for 25 ms to reject any level spikes generated during transients. Apart from the transition to the mixer range the transients have proven to be slight so that the blanking time could be reduced to approx. 5 ms. This benefits the test item since phase and level control loops remain in lock.





Option data block in EEPROM



Certain features of  SMY such as the front-panel layout cannot be detected directly by the firmware. To maintain a uniform firmware for all SMY models, features of this kind are stored non-volatile as an option data block in the EEPROM. See section 2.3.2.





New Special Functions



The following new special functions are defined:



25: Output high impedance at LEVEL OFF

26: Output 50 Ohm at LEVEL OFF



These and other special functions can also be accessed via the IEC/IEEE bus by means of the header SPECIAL_FUNCTION .





New IEC/IEEE-Bus Commands

Sweep Settings



The following commands put the RF sweep of SMY into effect.



RF:START	set start frequency, value range 5 kHz to 1040/2080 MHz

RF:STOP	set stop frequency, value range 5 kHz to 1040/2080 MHz

RF:STEP	set stepwidth, value range 1 Hz to 1039/2079 MHz

TIME[:RF_SWP]	set step duration, value range 10 ms to 5000 ms

SWP:AUTO	start sweep, synonymous to SWP:ON

SWP:ON	start sweep, synonymous to SWP:AUTO

SWP:OFF	halt sweep at current frequency

SWP:RESET	halt sweep and set to start frequency



RF:START?	query start frequency

RF:STOP?	query stop frequency

RF:STEP?	query stepwidth

TIME[:RF_SWP]?	query step duration

SWP?	query sweep status (AUTO/OFF/PRESET)





Option Allocation



The option allocation of  SMY is defined with the following IEC/IEEE-bus commands. This normally takes place at the factory. When updating older units no settings are required either since the software makes appropriate assumptions if the option data are missing. Features that are not covered by the following commands  (SMY01/02, SMY-B1) are automatically detected.



The option data are stored non-volatile in the EEPROM and are retained on a software update. After the definition of the options the software must be started anew by switching off/on or using the command $RESET$. The commands have no short forms.



$OPTION:POWER_AMP_YES

 Power Amplifier SMY-B40 detected



$OPTION:POWER_AMP_NO

No power amplifier



$OPTION:FPAN_SWEEP

New front panel with sweep function and additional level units detected



$OPTION:FPAN_NORM

Classical front panel detected



$OPTION:FPAN?

Query of front panel setting, reply FPAN_SWEEP or FPAN_NORM

Query of options B1 and B40 is possible via *OPT? as before



$RESET$

Resets the unit and starts the firmware again





New Error Messages



ERROR 14	Function failure of EEPROM�Failure of EEPROM used for storing non-volatile data



ERROR 13	Error in option data block of EEPROM�Data in EEPROM on SMY options are corrupted



ERROR 81	ALC wide not permitted�Option Power Amplifier SMY-B40 driven in overrange must have a narrower ALC bandwidth. The error message occurs when the amplitude modulation is active at levels greater than 19 dBm or wide bandwidth was specified via special function 15.



ERROR 82	TIME/STEP too short�The selected sweep stepwidth cannot be maintained under the given marginal conditions. The error message can appear briefly if manual or IEC/IEEE-bus entries are made during the running sweep.





Debugged Errors



Level errors in the overrange range



Level settings in the overrange range near 19 dBm lead to device- and frequency-dependent level drops. The error occurred if the sum of the setting value and the frequency/level correction was greater than 19 dBm.





Level peaks on switching the mixer range



The level blanking time of 25 ms for switching to the mixer range used for frequencies below 65 MHz was too short, causing brief level spikes. The blanking time has been extended to 40 ms.







Version 1.12



Debugged Errors



The remote control of SMY from a fast computer (Pentium > 75 MHz) could lead to a lockout as  LOCAL was switched to REMOTE.





Version 1.11



New Functions





SEQ input



The rear SEQ input is debounced to facilitate the connection of mechanical switches. The waiting time of 800 ms between two switching operations is done away with.





Automatic level switch-on



For reasons of compatibility to other signal generators form Rohde & Schwarz a switched-off output signal is switched on again automatically if level entries are made.



Debugged Errors



The switching-on/off of the output signal via the IEC/IEEE bus (LEVEL:OFF, LEVEL:ON) no longer influences the EMF status and the level unit.





Version 1.10



New Functions



Some new functions are accessible via additional special functions and IEC/IEEE-bus commands. With respect to this, see section 5.2 "New special functions" and section 5.3 "New IEC/IEEE-bus commands".



STO/RCL memories



The number of memories has been increased from 50 to 99. A memory sequence thus runs now through to 99.





ALC off



It is now possible to operate the SMY with switched-off level control (eg for intermodulation measurements). The level accuracy in this mode is sufficiently good to meet data sheet specifications (values cited with level control). A recalibration is made automatically on change of frequency and level.

The special function non-interrupting level setting and AM modulation remain available with switched-off level control. The setting error of the modulation degree and THD however shows a significant rise without level control.





AM inverse



The polarity of the AM input can be inverted. This makes the installation of an external level control circuit easier.





Signal disruption on parameter changes



The output signal is blanked only when it is absolutely necessary in the range switching of the synthesis or attenuator to avoid the occurrence of level spikes. Test items incorporating phase and level control circuits thus operate far better with the SMY.





Multiple setting



This feature is particularly interesting for IEC/IEEE operation:

If several IEC/IEEE commands are sent in a line, they are handled in the correct sequence but the modules are addressed first at the end of the line when the status of the output signal is known. The modules are set in an optimal sequence involving the best possible overlap of any waiting times and thus the output signal (with blanking if applicable) changes directly to the required state. This process prevents signal disruptions and saves much setting time.



The following example (Rohde & Schwarz BASIC) serves to illustrate this:��IEC OUT 28,“*RST“�IEC OUT 28,“LEVEL 0DBM; RF 500MHZ; AM:EXT 50; FM:INT 50KHZ“��Following PRESET,  SMY processes the whole line without influencing the output signal. Other than given by the sequence of the command line the synthesizer is first set at RF and FM at the same time because of the synthesizer´s  transient response. After the AF generator the output section is set next in a single calculation with due consideration of the level correction for the modified frequency, the new level and the active AM .�

The calculation times for the AF generator and output section as well as the waiting time resulting from the switching attenuator overlap fully with the settling time of the synthesizer.�The total setting time corresponds to that of the slowest parameter, in this case the RF.



Similarly the unit can be configured for the fine variation of the level:��IEC OUT 28,“LEVEL 10DBM; ATTEN:FIX; LEVEL 0DBM“��After processing this line SMY generates a level of 0 dBm with the option of non-interrupting level setting up to  +10 dBm without loading the output with +10dBm.��If required, a setting within a command line can be forced  with *WAI or *OPC.





Entry correction



Entries via the keyboard can be corrected with the ‘-’ key provided that the ENTER key has not been used for confirmation. The ‘-’ key removes a figure every time it is pressed.





Improvement in the entry of level correction values



Level correction values (special function 47) can now be entered with the rollkey. The index can be changed with the keyboard or rollkey after actuation of the RF key. Key LEVEL activates the correction value both for the keyboard and the rollkey. Pressing the ENTER key increments the index.



Up to now level correction had to be switched off during calibration (special function 49) to prevent corruption of the measurement results through existing calibration data. This is now no longer necessary since SMY carries out the required correction calculation itself. Level correction can remain active which allows changes in the correction values to be monitored. 



Key OFF permits the exit from level correction without saving the data in the EEPROM. On the next power-up the data are replaced by the previous  values. Special function 48 serves as before for storing the calibration data in the EEPROM.





Correction value for the reference oscillator



The correction value for the reference oscillator can now be set also by means of the rollkey and IEC/IEEE bus.





Clear function for CMOS-RAM



If the PRESET key is held down during power-up, the battery-backed RAM is completely cleared and reinitialized. All STO/RCL memories and the VCO, FM and level-preset calibration data are cleared and the IEC/IEEE-bus address is set to 28. The clear does not concern the EEPROM with the correction data for level and reference oscillator nor the serial number.





New Special Functions

�The following new special functions are defined:��21: ALC off�22: ALC on �23: AM inverse�24: AM normal�40: Calibrate all (corresp. to SPEC 41 + SPEC 43 + SPEC 45)��These and all other special functions can also be accessed via the IEC/IEEE bus by means of the header SPECIAL_FUNCTION.





New IEC/IEEE-Bus Commands



The following new IEC/IEEE-bus commands are defined:





ALC:AUTO

The ALC bandwidth is automatically matched (synonymous with SP 14 or SP16).



ALC:NARROW

Switches the ALC bandwidth to narrow (synonymous with SP 13).



ALC:WIDE

Switches the ALC bandwidth to wide (synonymous with SP 15).



ALC:FIXED�Switches off the level control (synonymous with SP 21).



ALC:NORMAL�Switches on the level control (synonymous with SP 22).



ALC?

Yields the current ALC setting.



REFERENCE_OSCILLATOR:CORRECTION value�The command serves for the entry of the correction value for the reference oscillator. The value is set in the reference oscillator but it is not saved in the EEPROM. It is lost on the next switch-on.



REFERENCE_OSCILLATOR:CORRECTION:STORE�The command stores the current correction value in the EEPROM (synonymous with SP 52).



REFERENCE_OSCILLATOR:CORRECTION?�The command yields  the current correction value of the reference oscillator.



TEST:SERIAL_NUMBER�The command allocates the SMY a serial number of maximum 28 characters which can be queried with *IDN? The command should take up a line of its own. All ASCII characters between the last space following the command and the end of the line are stored in the EEPROM as the serial number. The number may contain any character but not commas. A comma would produce a non-standard reply to *IDN?.



*HDR 0�This command suppresses the header in the device response to subsequent queries (eg RF?). A numerical value only is output. The command is equivalent to the instruction HEADER:OFF.



*HDR 1�This command activates the header in the device response to subsequent queries. The command is equivalent to HEADER:ON.



*HDR?�The command queries the current state of the header setting.





Debugged Errors



The following IEC/IEEE commands now function as described:

*IDN?				The serial number was missing

*RCL				Was not implemented, equivalent to RECALL

*SAV				Was not implemented, equivalent to  STORE

*TST?				Did not work because of missing memory test

*WAI				Was not implemented

AF?				Replied with AF:OFF although AF was switched on

HEADER:ON			Was not implemented

HEADER:OFF			Was not implemented

SPECIAL_FUNCTION		Worked only for selected functions

SEQUENCE			Was blocked





In spite of the level being switched off the output signal was activated for some parameter changes (eg frequency) although the display continued to show OFF. The error is eliminated and now the level remains switched off until it is explicitly switched on again. The display shows correctly the state of the output.

Note: The output signal will be activated on level entries with version 1.11 and higher.



The memory tests for  ROM (SPEC 33), RAM (SPEC 35) and EEPROM (SPEC 37) are now effective.



The unit dB is allowed for level correction values via the IEC/IEEE bus.



The entry of level correction values are completely revised. All known errors in this field, mostly display problems, have been eliminated.



ERROR 72 (RF underrange) is removed when the error condition ceases.



FM calibration (SPEC 43) requires valid data for the VCO calibration (SPEC 41). SPEC 41 is therefore carried out prior to  SPEC 43, if necessary.



The control voltages of  all control loops are monitored and errors are signalled.



Uniform operation for AM and FM/PHIM.



SMY shows all special functions and error codes cyclically if the status key is continuously pressed down.



All calibrations are provided with error outputs and indicate when a calibration fails.



The switchover LOCAL-REMOTE and REMOTE-LOCAL now operates correctly. This also applies to situations where device settings are stored in one mode and called up in the other.



The entry of too high frequencies (eg  4 GHz) lead to apparently valid but meaningless values as a result of overflow. All cases of overflow arising from the entry of numbers have been corrected.



The 1 Hz digit is now effective in the manual entry of frequencies above 2 GHz.



The dependence test for parameters  (eg AF with respect to AM etc.) have been revised. Several errors as regards warnings not given have been eliminated. The tests are also active for Recall.



The consistence of the RAM is checked on power-up. In case of error (eg flat back-up battery) the IEC/IEEE bus is set to 28.



All known inconsistencies in the operation of the keyboard and display (Greek letters) have been eliminated within the software revision.  Errors that are not known whether they would lead to problems were found and eliminated.
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